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Primary Alcohols 
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^rid other inddstnal Uses 



1. INTRODirCTION 



LIAI. is the brand name of the high molecular mass primary alcohols 
produced by EniChem Augusta Industriale in its 80,000 MT/year plant 
in Augusta (Sicily). 

The LIAL family includes four different grades of alcohols, distingutshed 
by their different range of homolog distribution and difTerent average 
molecular mass. 

The numerical suffixes followiag the brand name LIAL. indicate the grade 
of the product and the length of its alkyi group. 

Thus, LIAL 1 n IS an alcohol with an alkyl group of eleven carbon atoms, 
while UAL 123 and EJAL 145 are mbctures of C^^ - and of Cj^ - C^^ 
alcohols respectively 

LIAl, 125 is obtained by rnbdng LIAL 123 and LJAL 145 in equal ratio 
by mass and includes therefore four consecutive homologs. 
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2. MAKUFACTURE AND STRUCTURE OF LIAL 



LIAL. are manufactured by hydroformylation of internal n-olefins 

wiLh a gaseous mixture of carbon monoxide and hydrogen, in ihe presence 

oE a cobalt hydrocarbonyl catalyst 

Figure 1 shows a simplified biock diagram of the process. 

After exhaustive separation from the catalj^t, the oxo^rude aldehydes 

are catalytically hydrogena Led and converted into alcohols, i 

The product is then fractionated in a dislillation section, where the light 

and heavy ends are removed., 

A final hydrogenation treatment reduces insaturations and carbonyls 
still present in the raw alcohol to very low levek. 
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Figure 1 - LfAL: fioW'Sheet ofproduciion process 
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Due to the chemical structure of ihc olcim fccd.<=tcK-k. the derived UAL 
arc primary and fundamentally linear alcohols wilh a carbon atom number 
mcrcascd by one unit compared with thai of the parent n-olefins 
Seen in greater detail, the alkyl striiclurc of LIAL Ls a mixture of coraplctdy 
stra jght chain and monobranched i>;omcrs in a ratio very close to one 
Figure 2 shoi^ as an example the chain structure of the difFcrcnl isomers 
present in LI Al.l 11. 
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The substaniialJy linear structure of the alkyi ensures the prompt and easy 
biodegradabihty of both anionic and nonionic LIAl-dcrfved surfactants 



3. PRODUCT CHARTS 



LIAL are high purity colourless liquids with odour very low otits kind 
The salient physical and chernical properties that are typical of the LIAl. 
line, the specifications to which these alcohols are customarily produced, 
and the gas chromatograms obtained with capiilary columns are given 
in Table 1 and in Figures 3 through 6 respectively. 
All data refers to standard trade products. 

The analytical methods employed to describe the products are drawn 
from two sources; 

- ASTM, of the American Society for Testing and Materials^ and 

- CRy of EniCbem Augusta Industriale, 

The latter are available in Italian or English upon request 
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Figure 3 -UIXE 111: typical gas clunomatograrn 
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Figure 4 - IJAL 123: typical gas chrornutoyrdjn 
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Hgure 6 - UAL 12B: typical gas diromatogram 
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t^igurc e - LlAl. 145: Lyplcaj gas chromatograjn 
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4. ENVIRONMENTAL OvIPACT AND SAFETY 



4.L BIODEGRADABILITY 

Fundamental requisite of an alcohol used to produce surractants is that its 
derivatives be biodegradable. 

LIAL-based anionic and nonionic surfactanU fully comply with the specific 
.standards set by EEC Directives 82/242 and 82/243, and those 
of Italian l^w o° 136 of 26^3. 

All these LIAL-derived products are, in fact» over 90% biodegradable J 
Bccordiag to testing procedures cstabhshcd by the Organi2ation for Economic 
Cooperation and Development (OECD). 

4^2. ACUTE ORAL Toxicrry 

Tests in rat perfoiTned with the B-1 method described 

in EEC Directive 84/449 showed low levels of acute oral toxicity 

for all grades of LIAI. (Table 2), 



ALCOHOL 


hD^ mg/K^ (rat) 


Male 


Female 


LIALIU .: 


>5000 


,-:>-5000 


LIAL 123 


>5000 


.: > 5000 . 


LLU,125 


' > i56bo \ ■ 


>5000. 


LIAL145 


>5000 


>500O 



Tabic 2 - Acute oral toxicity m ral 



43. ACUTE EYE IRRITATION 

The evaluation of mucosa-irritating properties was determined in albino rabbit 
using the procedures prescribed by EEC Directive 84/449 under method 
The results obtained (Table 3), indicate oniy a moderately positive response. 
In all the cases these phenomena of slight irritation were seen to be rapidly 
reversible. 



ALCOHOL 


Iris 


Cornea 


Conjunctiva 


Reddening 


Chemosis 


LTALIU 


0 


0 


< 2 


13 


LIAL 123 


0 


0 


<2- 


15 


LIAL 125 


0 


0 


< 2 


1.5 


LIAL, 145 


0 


0 


<2 


L5 



Table 3 - Acute eye irritation in albino rabbit 
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4.4. PRIMARY SKIN IRRITATION 

Skin irritiilion icsis \K.re. performed in albino rabbit with the procedures 
prascrihcd under method B-4 of EEC Directive 84/449. 

The experimental results, shown in Table 4, indicate moderately acute irrtLating 
ciTecis Jbr LIAL, 



4„5, ALLERGIC SKIN SENSITIZATION * 

A!i four grades of LIALwerc tested, using ibc Kligmiin-Magnusson method 
I'n Guinea pig, for Ihc existence of any sensitizing properties. 
The procedures employed were IhtKe described under method B-6 
ofEEC Directive 84/449. 

The results exclude any risk of allergic sensitization iirislng from contact 
■with any grade of LIAL ; ■ . ^ r-.i.-~io 




LIALm 
LIAL m 
UAL 125 
LIAL 145 



<2 
<2 
<2 
<2 



2 
<2 
< 2 
<2 



Tatjic 4 - Primary sfcin irrilalion in albino riihbit 



5. PHYSICAL PROPERTffiS 
5.1, DENSITY 

The variations in absolute density of the various grades of LIAL versus 
temperature, in the range between 20 and 50°C, are shown in Figure 7, 
The readings were taken with a precision digital density-meter, DMA model, 
produced by PAAIL 
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5.2. VISCOSITY 

Figure Sfihows the kinematic visca^iilyofUAL versus temperature, 
Mc;Lsurcmcnts were taken with a Ginnon-FcnskL; vii;comctcr and cover 
a span of praciicjil concern, ranging frorm pour p<>rnt \o 50°C 



ItXJf - 



tn 
< t 
c t 




jjjni 111 



10 



4U 



Figure R ~ ! .1 Al^ -rfbsolmc vT.scc3.siiy icmpcmi arc 
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Figure 9 - 1 ^lAL: rcfniciivc index s's.. icmpcni^ urc 



5.4. LfAL/WATER SYSTEMS 

The .^'olubflity of water in LIAL is vt:ry liinilcd and litllc inriucnccd 

by icmpcraiurc, at lc<3St in the; Icmpcralurc range of 10 to^O^^C. 

At rmm temperature Ihc soiubiiity of water in alctjhdi.s is. in fact, 

on Ihc order of 1 to (Figure 10). 

The solubility of alcohols in wiucr, determined (vnly at 20°C 

is lesK lh:in 10 ppm. , i 
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5.5. MISaaiLlTY WITH ORGANIC SOI.VENTS 

LIAL mix readfly, even at room temperature, with the more common 

organic solvents. 

Table 5 shows the aspects of 1:1 mixtures (by voiuiT)e) of the four grades 
of UAL with a series of organic solvents. 

Of all the solvents tested only ethylene giycbf failed to form a mixture. 



SOr.VENT 


LIALin 


UAL 123 


LIAL 125 


LrAI.145 


Ethyi acetate 


1 


■ 1 ' 


1 


1 . 


Ethanof 


1 


.1. 


1 


1 


Methanol 


I 


1 


i 


1 


Isopropanol 


1 


1 


1 


1 


Ethylene glycol 


.2 


2 


2 


2 


Acetone 


1 


1 


1 


1 


Benzene 


I 


I 


1 


1 


Toluene 


1 


1 


1 


1 


■Hexans . 




1 


1 


1 


'l)Sane ' ' ' .'■ ' ' "■ V' ' .; 










Chloroform" ' 




'•'' I 


' I 


1 


Methylene chloride 


1 


1 


, 1 


■1 













Table 5- Miscibility of liAL wlih organic solvents; ralio 1:1 by volurDc ai room temperature 
1 Homogeneous solution 2 =^ T>?n>phasc system 
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6. APPLrCATIONS 

The excellent physical and chemical prt^perlics of grades of L-I AL make 

them atlraclivc products for applications in numerous industrial sectors. 

LIAL can easily be reacted with ethylene oxide, following convcalional 

coadccisation techniques, to prcxiucc non-ionic surfactants employed 

in dclcrgcnt formulations and in other industrial applications, , 

Anionic surfactants, such as alkylsuifates imd alkylelhcrsulfotes, can be 

manufactured by sulfation of UAL or of ihcir cihoxylated derivatives (LIA1.ET) 

with air-dilultid SO. in thin-film reactors, or with chlorosulfuric acid ' 

acid in both continuous, and discontinuou?; equipments. 

These surfaclanis arc employed in the manufacture of detergents 

and toiictrics and as industrial auxilmrici\ 

LIAL are particularly suited for Ihe synthesis of fnono and polycarboxylic 

acid esters, used in the plaslicizcr, luWricanl and textile sectors. 

L[AL arc also employed as co-soivents and cmulsificrs in printing inks. 



7, TRANSPORT AND STORAGE 

LIAL are stored in stainless steel or aiuminUm tanks. r 
l^ciiuse of their retatiyciy low gour pi)ini {;bci ween 0 and ]5°C, depending 
upon ifie grade - LIAiL ^inar problems ofstorage [ J r-, 

during ihc winter months,' 'i/i ^2 ,,,..J^./^'\'['^^C^SC■ ■ 

When outside temperatures make it advisable to hc<il the productvhciitin^ 
should not exceed 45'='C arid hol water systems arc to be preferred! 
To prevent oxidaUon duVirig prolonged sipragc, it h recommended 
lhat the product be kept under nitrogen and, if possible, at room temp<:raturc. 
LIAL alcohols are generally supplied in.hulk by tanker, lank truck, 
or tank containen 

Tbey may also be dchVcrcd in drums of approximately 215 liter capacity,. 
The chemical, physical and loxicological properties; of all types of LIAL 
classify these products as non-haz£irdous substances for transport 
by ship (IMO), rail (RID), or road (ADR). 

According to Annex 11 to the 73/78 MARPOL International Convention, 
LIAL J I L LIAL 123 and LIAL 125 can be included in c;Uegory B 
with regard to the precautions to be taken for the w^jshing of the tanks 
after dchVery, when shipping the products by sea. whiie LIAL. 145 falls 
in Appendix HI (non-harmful products).. 



22 



8. HANDLING AND FIRST AID 



LIAL alcohols present low levels of acute orai toxicity 
and are only moderately irritating. 

Consequently, prolonged or repeated contact mih the skin and mucosa 
should be prevented- 

Protective clothing, Neoprcnc gloves and anti-splash facial m<i^k or goggles 

should be worn when handh'ng ihcso materials. 

In the event of contact, contaminated clothing should be removed 

and the part concerned flushed wrLh abundant water. 

If the product is accidentally swallowed, vomiting should NOT be induced, 

to avoid any risk of the product being inhaled. 

Immediate naedical attention should besought 

Due to their high flash point, LIAL are not classified as flammable substances. 
In the event of accidental spills, inert materials should be used to absorb 
the product and then sent to an incineration plant. 



The mformatbii and daJa prcscnfcd m this hullcJjn represent 
our bcjit fcnowitdgc of ihc products concerned, hut the Commny 
accepts no respoasibiiily for Ihcir dcnvaUvas, since ihc 
produa ion and use of ihcsc arc no? under our dircci conirol. 
Nor should any information ord;ita ;;upp|icd herein he construed 
as encouraging the use of our pawjuas in infrini^cmcntJS of any 
patent rights of manuraclure or applications. 

LJAI.Jind IJALETare HniChcm Augvsia fnda^rl'tlcifBde marks. 



